Extracellular matrix contraction by cultured mesangial cells: an assay system for mesangial cell-matrix interaction.
To investigate the interaction between glomerular mesangial cells (MCs) and extracellular matrix (ECM), we have developed a quantitative assay using a floating culture of MC-populated collagen gel matrix (MCGM). Since MCs can contract such a matrix consisting of type I collagen, MCGM exhibited marked contraction. The apparent cause was tensional interaction between MCs and collagen fibers, because: (1) MCs in the gel attached tightly to surrounding collagen fibers; (2) collagen fibrils surrounding MCs were ordered in a radial array; (3) collagen fibers aggregated around MCs in the contracted gel, but not in an uncontracted gel; (4) cytochalasin B, an actin polymerization blocker, inhibited gel contraction in a dose-dependent manner. We found that this interaction was modulated by some factors. Serum in the medium stimulated the contraction of MCGM. The degree of MCGM contraction was proportional to the number of MCs embedded above 2.3 x 10(4) cells/ml of gel. In MCGM containing a basement membrane-type gel matrix (BGM), gel contraction was increasingly inhibited as the content of BGM rose. Our method is useful for elucidating physiological and pathological interactions between MCs and ECM.